WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



mm 



PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification 5 
H05B 37/02 



Al 



(11) International Publication Number: WO 94/18809 

(43) International Publication Date: 18 August 1994 (18.08.94) 



(21) International Application Number: PCT/CA94/00078 

11 February 1994 (11.02.94) 



(22) International Filing Date: 



(30) Priority Data: 
08/016417 



1 1 February 1993 (1 1 .02.93) US 



(71X72) Appficant and Inventor: PHARES, Louis, A [CA/CA]; 
64 Seaforth Court, London, Ontario N5V 3LI (CA). 

(74) Agents: STRATTON, Robert, P. et aL; McCarthy Tetrault, Box 
48, TD Bank Center, Toronto, Ontario M5K 1E6 (CA). 



(81) Designated States: AT, AU, BB, BG, BR, BY, CA, CH, CN, 
CZ, DE, DK, ES, FI, GB, HU, JP, KP, KR, KZ, LK, LU, 
LV, MG, MN, MW, NL, NO, NZ, PL, PT, RO, RU, SD, 
SE, SK, UA, US, UZ, VN, European patent (AT, BE, CH, 
DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, NL, FT, SE), 
OAPI patent (BF, B J, CF, CG, CI, CM, GA, GN, ML, MR, 
NE, SN, TD, TG). 



Published 

With international search report. 

Before the expiration of the time limit for amending the 
claims and to be republished in the event of the receipt of 
amendments. 



(54) Title: CONTROLLED LIGHTING SYSTEM 




(57) Abstract 

A controlled lighting comprises a control system which transmits DATA and CLOCK information to a plurality of light modules. 
The light modules each include at least two light elements and a control unit which is responsive to the DATA and CLOCK information 
received from the control system to vary individually the amount of light emitted by each of the light elements in each light module. 
Contemplated uses of the controlled lighting system include decorative lighting, illuminated display signs, etc. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


GB 


United Kingdom 


MR 


Mauritania 


AU 


Australia 


GE 


Georgia 


MW 


Malawi 


BB 


Barbados 


GN 


Guinea 


NE 


Niger 


BE 


Belgium 


GR 


Greece 


NL 


Netherlands 


BF 


Burkina F&so 


HXJ 


Hungvy 


NO 


Norw»y 


BG 


Bulgaria 


IE 


Ireland 


NZ 


New Zealand 


BJ 


Benin 


rr 


Italy 


PL 


Poland 


BR 


Brazil 


JP 


Japan 


pr 


Portugal 


BY 


Belarus 


KE 


Kenya 


RO 


Romania 


CA 


Canada 


KG 


Kyrgyttan 


RU 


Russian Federation 


CP 


Central African Republic 


KP 


Democratic People's Republic 


SD 


Sudan 


CG 


Congo 




of Korea 


SE 


Sweden 


CH 


Switzerland 


KB 


Republic of Korea 


SI 


Slovenia 


ci 


Coted'Ivoire 


KZ 


Kazakhstan 


SK 


Slovakia 


CM 


Cameroon 


U 




SN* 




CN 


China 


LK 


Sri Lanka 


TD 


Chad 


CS 


Geechotlovakla 


LU 


Luxembourg 


TG 


Togo 


CZ 


Czech Republic 


LV 


Latvia 


TJ 


Tajikistan 


DE 


Gennany 


MC 


Monaco 


TT 


Trinidad and Tobago 


DK 




MD 


Republic of Moldova 


OA 


Ukraine 


ES 


Spain 


MG 


Madagascar 


US 


United States of America 


n 


Finland 


ML 


MaU 


uz 


Uzbekistan 


FR 


France 


MN 


Mongolia 


VN 


Viet Nam 


GA 


Gabon 











WO 94/18809 



PCT/CA94/00078 



-1- 

Controlled Lighting System 

TECHNICAL FIELD 

The present invention relates to lighting systems. More 
5 particularly, the present invention relates to controlled lighting systems 
including light elements which aife controlled from a remote ideation. 

BACKGROUND ART 

Controlled lighting systems are known. Such systems typically 
10 comprise a series of light elements wherein the power supplied to each 
light element is controlled from a remote location. The power supplied 
is varied to change the amount of light produced by the light elements 
as desired. 

15 A prior art controlled lighting system of interest is shown in U.S. 

Patent Re. 32,341 to Smith. This reference shows a lighting system for 
a discotheque which comprises a plurality of white light elements which 
are arranged in a circle and which may be illuminated or extinguished 
in predefined patterns to provide various lighting effects. Each light 

20 element in the system has a power module associated with it which 
receives signals from a remote control unit to illuminate or extinguish 
the light element as desired. 

Another prior art controlled lighting system of interest is shown 
25 in U.S. Patent 4,317,071 to Murad. This reference shows a system for 
decoratively lighting a fountain or the like. Three lighting circuits are 
• each connected directly to one or more light elements of a particular 
colour. In response to a pre-programmed input or to a music input, the 
system alters the degree of illumination of the lighting circuits. 

30 
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However, problems exist with these and other prior art controlled 
lighting systems of which the present inventor is aware. One problem 
is the cost associated with providing a control unit for each light element 
in the system. This cost limits the range of applications in which the 
5 prior art controlled lighting systems may effectively be employed. 
Further, prior art controlled* lighting" systems do not alhSw- a ranger of ^ 
colours and brightness levels to be produced by light elements which are 
controlled from a remote location. 



10 DISCLOSURE OF THE INVENTION 

It is an object of the present invention to provide a novel 
controlled lighting system which obviates or mitigates at least some of 
the disadvantages or problems with the prior art. 

15 According to one aspect of the present invention, there is 

provided a controlled lighting system comprising: a control system; a 
plurality of light modules, each module including at least two light 
elements; a control unit for each light module receiving control signals 
from said control system and independently operating each of said at 

20 least two light elements in response to said control signals, each control 
unit operating in response to a unique control signal. 

According to another aspect of the present invention, there is 
provided a light module comprising: a housing; at least two light 
25 elements within said housing, each light element emitting light of a 
different wavelength; means to blend the light emitted by each said light 
• element; a control unit responsive to signals to vary the light emitted by 
each said light element. 
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According to yet another aspect of the present invention, there is 
provided an illuminated display comprising: a support; a control system; 
a plurality of light modules arranged in an array on said support, each 
light module including at least two light elements and a control unit to 
independently alter the amount of light emitted by each of said light 
elements in response to control Signals received' from said control 
system, wherein said control system transmits a predefined sequence of 
control signals to said light modules to illuminate said light elements of 
said light modules to produce a desired display. 

BRIEF DESCRIPTION OF THE DRAWING 

Preferred embodiments of the present invention will now be 
described, by way of example only, with reference to the attached 
figures wherein: 

Figure 1 shows a block diagram of a controlled lighting system 
in accordance with the present invention; 

Figure 2 shows a block diagram of a transmitter for the controlled 
lighting system of Figure 1; 

Figure 3 shows a schematic diagram of the transmitter of Figure 

2; 

Figure 4 shows a block diagram of a control unit for the 
controlled lighting system of Figure 1; 

Figure 5 shows a schematic diagram of a portion of the control 
unit of Figure 4; 

Figure 6 shows a schematic diagram of another portion of the 
control unit of Figure 4; 

Figure 7 shows a front view of a light module for use in the 
controlled lighting system of Figure 1; 

Figure 8 shows a side view of the light module of Figure 7; 
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Figure 9 shows a top view of a control unit portion of the light 
module of Figure 7; and 

Figure 10 shows an illuminated display sign constructed from the 
controlled lighting system of Figure 1. 

5 

BEST MODE FOR CARRYING OUT THE INVENTION T 

Figure 1 shows a block diagram of a lighting system in 
accordance with the present invention. The system includes a control 
system 40 and a plurality of control units 44, each of which includes at 
10 least two light elements 48. In the embodiment shown, each control unit 
44 includes a light element 48R which emits red light, a light element 
48G which emits green light and a light element 48B which emits blue 
light. 

15 Control units 44 are connected in series fashion to control system 

40 by two pairs of electrical connectors 52 and 56. Connectors 52 
supply dc power to each control unit 44 to operate the control units and 
to power light elements 48. As will be described in further detail 
below, connectors 56 supply CLOCK and DATA command signals to 

20 control units 44 from control system 40. 

Control system 40 comprises a controller 60 and a transmitter 64. 
In the embodiment shown, controller 60 is a microcomputer such as an 
IBM PC which is connected to transmitter 64 through a standard 

25 Centronics parallel port 68. As will be apparent to those of skill in the 
art, other controllers, such as dedicated microprocessor-based 
controllers, may be employed as desired. Controller 60 provides control 
data, which may be derived from a program, to control units 44 as 
described below. Additionally, the controller 60 may supply control 

30 data which has been modified by appropriate sensor input. For 
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example, controller 60 may respond to a light sensor to reduce the 
brightness of light elements 48 in low ambient lighting conditions and to 
increase the brightness of light elements 48 in high ambient lighting 
conditions. 

5 

Transmitter 6fis shown in block: diagram form in Figure 2 arid 
schematically in Figure 3. Transmitter 64 comprises six different 
functional blocks: Parallel to Serial Converter 72; Logic Control 76; 
Pulse Generator 80; Pulse Counter & Divider 84; Power-Up Reset 88; 
10 and Voltage Converter 92. 

In the embodiment shown, transmitter 64 is implemented from 
standard TTL components, such as those described in "The TTL Logic 
Data Book" published by Texas Instruments Incorporated. It will be 
15 apparent that other implementations are possible, including application 
specific integrated circuits (ASICs). 

Pulse Generator 80 comprises IC25 which is a 74LS123 
Retriggerable Monostable Multivibrator configured to provide a square 
20 wave timing signal to Pulse Counter & Divider 84 at approximately 2 
MHz. 

Pulse Counter & Divider 84 comprises IC22 which is a 4-Bit 
Binary Counter such as a 74LS93, IC23 and IC24 which are 74LS74 D- 

25 Type Flip-Flops, one gate of IC27 which is a 74LS00 2-input NAND 
gate and one gate of IC28 which is a 74LS09 2-input AND gate. Pulse 
Counter & Divider 84 receives the square wave timing signal from Pulse 
Generator 80 and divides the frequency by two to improve its stability. 
The divided signal is employed as a square wave CLOCK signal further 

30 described below. Pulse Counter & Divider 84 also operates to count the 
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pulses on the CLOCK signal to a count of 8 pulses and to a count of 10 
pulses. The use of these two counts are described below. 

Parallel to Serial Converter 72 includes a 74LS165 parallel load 
5 8 bit shift register IC21. IC21 is connected to the eight data lines of 
parallel port" 68 and transforms' the 8- bits of parallel data" into' a' seriai - 
data stream of bits in response to 8 pulses received from Pulse Counter 
& Divider 84. The serial data bits are output on the DATA line to 
Voltage Converter 92. 

10 

Voltage Converter 92 comprises IC30 which is a MCI 48 8 line 
driver, manufactured by Motorola. IC30 converts the voltage levels on 
the DATA line from Parallel to Serial Converter 72 and the voltage 
levels on the CLOCK line from Pulse Counter & Divider 84 from 
15 standard 0 and 5 volt TTL voltage levels to -12 and +12 volts. The 
conversion to the -12 and +12 voltage levels provides signals which are 
better suited for transmission over substantial distances to control units 
44. 

20 Power-Up Reset 88 is an analog network comprising T4 which is 

a 2N4400 transistor, D6 which is a 1N4148 diode, Cll which is a 4.7 
microfarad capacitor and R9 which is a 22 Kohm resistor. As will be 
apparent to those of skill in the art, when transmitter 64 is powered up 
Power-Up Reset 88 provides a reset pulse to place transmitter 64 into a 

25 predefined known state. 

Logic Control network 76 provides the 'handshaking* required by 
parallel port 68. Logic Control network 76 comprises IC23 and IC24 
which are described above, gates from IC26 and IC27 which are 74LS00 
30 2-input NAND gates, gates from IC28 which is described above, and 
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gates from IC29 which is a 74LS32 2-input OR gate. On receipt of the 
STROBE signal from parallel port 68, Logic Control network 76 sets 
IC21 to load the 8 bits of parallel data from parallel port 68 into its 
internal shift register and sets Pulse Counter & Divider 84 to commence 
5 counting. 

On each count of Pulse Counter & Divider 84, IC21 outputs one 
bit of data onto the DATA line and one bit of clock data onto the 
CLOCK line to Voltage Converter 92. When Pulse Counter & Divider 

10 84 has reached a count of 8, further output from Parallel to Serial 
Converter 72 to the DATA line is inhibited but two additional bits of 
clock data are output onto the CLOCK line until Pulse Counter & 
Divider 84 reaches a count of 10. As will be described below, at 
control units 44 the ninth CLOCK bit acts as a data latch bit and the 

15 tenth bit acts as a reset bit. 

Once Pulse Counter & Divider 84 has reached a count of ten, 
Logic Control 76 asserts the INTERRUPT signal to parallel port 68 to 
indicate that transmitter 64 is ready to receive another 8 bits of data 
20 from parallel port 68 and the transmission cycle may start again. 

As will be further described below, in the illustrated embodiment 
control signals are transmitted to control units 44 in the form of one of 
three different 8-bit 'words'. The first word is in the form "ddddddll", 

25 where 'dddddd' represents 6 bits of address data and the trailing 'IT 
identifies the data as being a group address ID. The second word is in 
the form "ddddddOl", where 'dddddd' represents 6 bits of addressrdata 
and the trailing '01* identifies the data as being a unit address ID. The 
third word in the form "xxxddddO" where the three initial x's indicate 

30 which light element the data relates to, the 'dddd' represents the binary 
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value for the light(s) and the trailing 0 indicates that the word is a light 
data word. 

In the embodiment shown, a one in the leading V selects light 
5 element 48R, a one in the second V selects light element 48B and a one 
in the trailing 'x* selects light element 48GT Of course, two or more 
light elements can be selected at the same time to receive the same 
binary data by setting more than one *x' to one. It is contemplated that 
this will be useful in many circumstances, such as extinguishing or 
10 illuminating all of the light elements of a particular module at the same 
time. 

Control unit 44 will now be described with reference to Figure 4, 
which shows a block diagram of control unit 44, and to Figures 5 and 
15 6 which show schematic diagrams thereof. In Figures 5 and 6, the 
interconnections between the two diagrams are indicated by the tabs 
labelled A through K. 

As can be seen in Figure 4, each control unit 44 comprises six 
20 main function blocks as well as a Gate Amplifier 90 and the three D/A 
Converter and Drivers 94R, 94B, 94G. A Voltage Conversion block 96 
is also included for the control unit 44 which is closest electrically to 
control system 40 as will be further described below. 

25 The six main function blocks comprise Data Transmission Logic 

Control 100, Serial to Parallel Converter 104, Power-Up Reset 108, 
Data Register Control Logic 112, Address Decoder Block 116 arid Data 
Register Block 120. As can be seen, Address Decoder Block 116 
includes a Group ID Decoder 124 and a Unit ID Decoder 128. Further, 
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Data Register Block 120 includes three Data Registers 132R, 132B, 
132G. 

In the embodiment shown in Figures 5 and 6, control unit 44 is 
5 implemented from standard TTL components. It is contemplated that, 
in some uses of the present invention such as for decorative lighting, 
other implementations will be preferred for convenience and/or 
economy. Such other implementations will be apparent to those of skill 
in the art and include, but are not limited to, application specific 
10 integrated circuits (ASICs) and/or gate arrays. 

As discussed above, control units 44 are connected in series 
fashion to control system 40. The control unit 44a which is electrically, 
closest to control system 40 includes Voltage Conversion block 96 which 

15 transforms the -12V and + 12V voltage levels of the CLOCK and DATA 
signals on electrical connectors 56 from control system 40 to standard 
TTL voltage levels of 0 and +5V respectively. As shown in Figure 5, 
Voltage Conversion block 96 comprises IC15 which is a MC1489AD 
voltage mode receiver, manufactured by Motorola and two gates of IC19 

20 which is a 74LS04 hex inverter. Once converted to 0 and +5V levels, 
the CLOCK and DATA signals are applied to Data Transmission Logic 
Control 100 and to Serial/Parallel Conversion 104 respectively. 

The remaining control units 44 which are electrically further from 
25 control system 40 do not require a Voltage Conversion block 96 as they 
receive their CLOCK and DATA signals on electrical connectors 56 via 
the electrically preceding control unit's Gate Amplifier 90 which outputs 
0 and 5V level signals. Each Gate Amplifier 90 regenerates the CLOCK 
and DATA signals to minimize degradation of the signals for each 
30 following control unit 44. Gate Amplifier 90 comprises two gates of 
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IC8 which is a 74LS32 OR Gate. Two 5.1V Zener diodes D2 and D3 
are employed to remove over-voltage spikes on the DATA and CLOCK 
lines. It will be apparent that the Gate Amplifier 90 may be omitted 
from the control unit 44 which is electrically most distant from control 
5 system 40 if desired. 

Regardless of whether Voltage Conversion block 96 or the Gate 
Amplifier 90 of an electrically preceding control unit supplies the 0V 
and 5V CLOCK and DATA signals, the electrical circuitry of each 
10 control unit 44 is powered by the 5V dc voltage supplied through 
electrical connecters 52. To ensure correct voltage levels to each control 
unit 44, each control unit includes IC14 which is a LM78M05 positive 
voltage regulator. 

15 Data Transmission Logic Control 100 comprises two more gates 

of IC8, described above, three gates of IC9 which is a 74LS00 2-Input 
NAND Gate, IC10 which is a 74LS93 4-bit Binary Counter and IC13 
which is a 74LS74 D-Type Flip Flop. Data Transmission Logic Control 
100 controls the serial to parallel data conversion and, as will be further 

20 described below, provides a data latch pulse and a reset pulse. 



Serial/Parallel Converter 104 comprises IC12 which is a 74LS164 
8-Bit Parallel-Out Shift Register. Data Transmission Logic Control sets 
Serial/Parallel Converter 104 to load one bit of serial data from the 
25 DATA line for each of eight CLOCK pulses, whether the DATA and 
CLOCK pulse are received from Voltage Conversion block 96 or from 
the Gate Amplifier 90 of a preceding controller 44. 
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Group ID Decoder 124 of Address Decoder block 116 comprises 
six gates of IC16 which is a 74LS04 inverter and IC17 which is a 
74LS30 8-Input NAND gate. 

5 As shown in Figure 5, the least two significant output bits of 

TC12 are dfrectiy connected to two of ther inputs of I€17 (labefied^G and 
C in the Figure). As described above, a data word representing a Group 
ID has its two least significant bits set to 4 1T and these two bits are 
effectively tested by IC17 to determine whether of not the data word is 
10 a Group ID. The remaining inputs to IC17 may be connected by 
jumpers 100 either directly or through inverter gates of IC16 to the 
remaining output bits of IC12 which constitute the data bits. 

By setting jumpers 100 in a particular manner, any one of up to 
15 sixty four Group ID's may be selected. In Figure 5 a Group ID of three 
(binary "000011") has been selected for control unit 44 by setting 
jumpers 100E and 100F to directly connect two inputs of IC17 to the 
two least significant data bits of IC12 while the remaining jumpers 100A 
through 100D have been placed to connect IC12 to IC17 through 
20 inverter gates of IC16. 

Unit ID Decoder 128 of Address Decoder block 116 comprises 
six gates of IC7 which is a 74LS04 inverter, one gate of IC19 which is 
also a 74LS04 inverter and IC11 which is a 74LS30 8-Input NAND 
25 gate. 

The least significant output bit of IC12 (labelled C) is directly 
connected to one input of IC11 while the next least significant bit of 
IC12 (labelled G) is connected to another input of IC11 through an 
30 inverter gate of IC19. As described above, a data word representing a 
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Unit ID has its two least significant bits set to '01* and these two bits are 
effectively tested by IC11 to determine whether of not the data word is 
a Unit ID. 

5 The remaining inputs to IC1 1 may be connected by jumpers 104 

either directly or through inverter gates of I€7 to the remaining outptrt 
bits of IC12 which constitute the data bits. As with Group ID Decoder 
124 described above, by setting jumpers 104 in a particular manner, any 
one of up to sixty four Unit ID's may be selected. In Figure 5 a Group 

10 ID of eight (binary "001000") has been selected for control unit 44 by 
setting jumper 104C to directly connect an input of IC11 to the third 
most significant data bit of IC12 while the remaining jumpers 104A, 
104B, 104D, 104E and 104F have been placed to connect outputs of 
IC12 to inputs of IC1 1 through inverter gates of IC7. 

15 

The above-described Address Decoder block 116 is has been 
designed to allow for a plurality of light modules to be attached to a 
single control system 40. In fact, with the capacity for sixty-four 
different Group IDs and sixty-four Unit IDs, the above-described 

20 Address Decoder block 116 provides for up to four thousand and ninety 
six uniquely addressed light modules to be connected to a single control 
system 40. It will be apparent to those of skill in the art that in some 
circumstances, more or fewer numbers of unique addresses will be 
required and Address Decoder block 116 may be modified accordingly. 

25 For example, in a system requiring less than one hundred and twenty 
eight unique addresses, Group ID Decoder 124 may be removed and 
Unit ID Decoder 128 and Data Register Control Logic 112 modified 
accordingly. 
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Data Register Control Logic 112 comprises both gates of IC4 and 
ICS which are 74LS21 4-Input AND gates, IC6 which is a 74LS04 
Inverter, IC13 and IC18 which are 74LS74 D-Type Flip-Flops, one gate 
of IC9 described above and one gate of IC19 described above. 

5 

PdWer-Up Reset 108' Comprises arr analog network" of T4 i whiclr 
is 2N4400 transistor, CI which is a 2.2 microfarad capacitor, Dl which 
is a 1N4148 diode, and Rl which is a 2.4kOhm resistor. As will be 
apparent to those of skill in the art, Power-Up Reset 108 operates to 
10 supply a reset pulse upon power-up of control unit 44 to place the 
control unit into a known state. 

As shown in Figure 6, each of D/A Converter and Drivers 94R, 
94B, 94G comprises a 74LS75 4-Bit Bi-Stable Latch (IC1, IC2 and IC3 

15 respectively). Resistors Rl through R4 (2.4 Kohms, 1.2 Kohms, 560 
ohms and 390 ohms respectively) are connected to the outputs of the 
74LS75 and with R6 (5.1 Kohms) and R5 (560 ohms) act as a D/A 
converter to control a 2SC1096 Driver Transistor (Tl, T2 and T3 
respectively) which drives its associated light element 48R, 48B, 48G. 

20 As will be understood by those of skill in the art, depending upon which 
and how many outputs of 74LS75 are set to +5V, the brightness of the 
associated light element 48 will be varied accordingly. 

Operation of a control unit 44 will now be described by way of 
25 example. Data Transmission and Logic Control 100 receives CLOCK 
signals from electrical connecter 56 and causes Serial/Parallel 
Conversion unit 104 to load eight bits of DATA from electrical 
connecter 56 and convert it into a word of data. 
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If the two least significant bits of the received word are 4 IT, 
Group ID Decoder 124 checks to see if the Group ID received matches 
that of the control unit 44 as set by jumpers 100. If the Group ID does 
not match, the received word of data is ignored as it is intended for 
5 another control unit 44. If the Group ID does match, on the ninth (data 
latch) CLOCK pulse, Data Register Control I^ogic 1 12' is set ta receive - 
the Unit ID. The tenth (reset) CLOCK pulse received clears IC10 and 
IC12 in preparation to receive the next eight DATA bits. 

10 The next eight DATA bits are received during the next eight 

CLOCK pulses and are converted to an eight bit data word. Provided 
that the two least significant bits of the received word are *0V 9 Unit ID 
Decoder 128 checks to see if the Unit ID received matches that of the 
control unit 44 as set by jumpers 104. If the Unit ID does not match, 

15 the received word of data is ignored as it is intended for another control 
unit 44. If the Unit ID does match, on the ninth (data latch) CLOCK 
pulse, Data Register Control Logic 1 12 asserts the SELECT line to Data 
Registers 132 and one the tenth (reset) CLOCK pulse, IC10 and IC12 
are cleared in preparation to receive the next eight DATA bits. 

20 

The next eight data bits are received during the next eight 
CLOCK pulses and are converted into an eight bit data word as before. 
Provided that the least significant bit (bit 8) of the word is set to '0\ this 
received word comprises lamp control data. 

25 

On the ninth (data latch) CLOCK pulse the STROBE PULSE 
signal is asserted by Data Register Control Logic 112 and, if the most 
significant bit of the word (bit 1) is set to 4 T, the four bits of data at bits 
4, 5, 6 and 7 will be loaded into Data Register 120R. Alternatively, if 
30 the second or third bits (bit 2 or bit 3) of the data word are set to T 
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bits 4, 5, 6 and 7 will be loaded into Data Register 120B or Data 
Register 120G respectively. Further, as described above, two or all 
three of bits 1, 2 and 3 may be set to T to simultaneously load bits 4, 
5, 6 and 7 into more than one Data Register 120. 

5 

Depending upon which Data Register(s) ' 120 are loaded; the 
brightness of the light element 48 associated therewith is varied 
according to the received data. 

10 Finally, the tenth (reset) CLOCK pulse is received and control 

unit 44 is ready to commence another transmission reception cycle. 

Many uses are contemplated for the present invention. In 
particular, it is believed that the present invention will be suited for use 
15 in decorative lighting systems such as Christmas lighting. Figures 7, 8 
and 9 show a decorative lighting module 200 which is currently 
contemplated for use in Christmas and other decorative lighting systems. 

Decorative lighting module 200 comprises a control unit 44, a 
20 light element assembly 210, a wire clamp 214 and a locking nut 218. 
Light assembly 210 further comprises three light elements 222R, 222B 
and 222G and a diffusion lens 226. Light element 222R emits red light, 
while light elements 222B and 222G emit blue and green light 
respectively. Diffusion lens 226 operates to diffuse the light emitted by 
25 the light elements 222 such that, to an observer's eye, the light elements 
222 appear as a single light source. 

Light assembly 210 is removably coupled to control unit 44 by 
locking nut 218 which allows replacement of light assembly 210 in the 
30 event of failure of one or more light elements 222. Further, four 
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electrical connectors 230 electrically couple light elements 222 to control 
unit 44 in a removable fashion. Connectors 230 are received in 
complementary sockets 232 in control unit 44. 



5 Control unit 44 is connected to a four conductor cable 238, shown 

in ghosted' line in Figure 7; which comprises electrical connectors' 52* 
and 56. As seen in the Figure, cable 238 also includes a key portion 
242 which is received in keyway 246 of wire clamp 214 to assure 
correct orientation of electrical connectors 52 and 56 with respect to 

10 complementary electrical connection points 252 and 256 on control unit 
44. The control unit 44 which is located nearest control system 40 
would be unique within the system in that it also includes Voltage 
Conversion block 96. 

15 As will be apparent, control unit 44 of decorative lighting module 

200 does not include gate amplifiers 90 as it is contemplated that in 
many circumstances these will not be required. However, if gate 
amplifiers 90 are required due, for example to long runs of connectors 
56, control unit 44 may be modified to include gate amplifiers 90 in any 

20 suitable manner as would be apparent to those of skill in the art. For 
example, incoming connectors 56 would be joined to one side of control 
unit 44 and outgoing connectors 56 would be connected to the output of 
gate amplifier 90 at other side of control unit 44 in a 'make and break' 
fashion. 

25 

It is contemplated that for most decorative lighting requirements, 
control units 44 will be sold in sets and each control unit 44 in a set will 
have a unique preset Unit ID. A consumer can therefore initially 
purchase a set of ten modules, twenty modules, etc. as meets his current 
30 needs. To allow the consumer to subsequently buy additional modules 
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without the risk of having non-unique Unit IDs, each control unit 44 
includes six jumper sockets 280 with which the Group ID for the unit 44 
may be set. Thus, the consumer need only insert jumpers 100 into one 
or more of jumper sockets 280 to select a unique Group ID for his 
5 subsequently purchased modules, this will allow the sale and use of sets 
of modules with* Unit IDs "which are preset by allowing for unique 
Group IDs to be established as required by the user. 

Another contemplated use of the present invention is to construct 
10 illuminated display signs for advertising or other purposes. Figure 10 
shows a display sign 300 constructed of an array of twenty-two rows of 
twenty-eight light modules 200. Each light module 200 comprises one 
pixel in the desired illuminated display and, due to the different coloured 
light elements in each module 200, each pixel may assume any one of 
15 several thousand different colours. While the Figure shows a simple 
'happy face' character, it will be understood by those of skill in the art 
that more complex and/or animated displays may be produced simply by 
providing control system 40 with an appropriate program of data words. 

20 In one contemplated embodiment of an illuminated display sign 

in accordance with the present invention, the signs will be installed in 
various public locations and their use will be leased to various 
advertisers. At the end of the lease term, the program of data words in 
control system 40 will be replaced with a new program. Such programs 

25 may be conveniently contained in one or more semiconductor memory 
devices which are removably connected to control system 40 as 
required. 

Another contemplated use of the present invention is in 
30 automotive lighting. For example, instead of running eight or more 
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wires to an automotive tail light assembly, one or more light modules in 
accordance with the present invention may be installed in the tail light 
assembly requiring a maximum of four wires to be run. In this intended 
use, each light element 48 of a module may be placed in various 
5 portions of the tail light assembly as required. Further, if required, light 
elements 48R, 48By 48G may be different colours as described above, 
or may be' the same colour. For example, light element 48R may be a 
red brake light while light element 48B may be a white backup light and 
light element 48G may be a red turn signal. 

to 

Other uses and variations of the present invention will occur to 
those of skill in the art and should not be considered as departing from 
the scope of the present invention as defined in the claims as appended 
hereto. 
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What is claimed is: 

1 . A controlled lighting system comprising: 
a control system; 

a plurality of light modules, each module including at least two 
5 light elements; 

a control unit for each light module receiving control signalsfromr 
said control system and independently operating each of said at least two 
light elements in response to said control signals, each control unit 
operating in response to a unique control signal. 

10 

2. A controlled lighting system according to claim 1 wherein said 
control signals are received from said control system by said control 
units through one or more control networks. 

15 3. A controlled lighting system according to claim 1 wherein the 
voltage applied to each of said at least two light elements is altered by 
said control unit in response to said control signals. 

4. A controlled lighting system according to claim 1 wherein each 
20 of said at least two light elements is removably connected to said control 

unit. 

5. A controlled lighting system according to claim 1 wherein said at 
least two light elements are formed in a light module which is removably 

25 connected to said control unit. 

6. A controlled lighting system according to claim 5 wherein said 
light module further includes means to blend the light emitted by each 
said light element. 

30 
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7. A controlled lighting system according to claim 1 wherein said 
control system comprises a microcomputer controller. 

8. A controlled lighting system according to claim 1 wherein said 
5 control system comprises at least one light sensor responsive to the light 

received at the sensor and means responsive to said at least one light" 
sensor to supply control signals to alter the light received at the sensor. 



9. A controlled lighting system according to claim 2 wherein each 
10 control unit includes a unique address within said control network. 

10. A controlled lighting system according to claim 9 wherein said 
control signals comprise signals indicating to said control unit said 
unique address, at least one of said at least two light elements and a 

15 desired output level for said at least one of said at least two light 
elements. 

11. A light module comprising: 
a housing; 

20 at least two light elements within said housing, each light element 

emitting light of a different wavelength; 

means to blend the light emitted by each said light element; 
a control unit including address decoding means to compare an 
address received at said control unit with a unique address pre-assigned 
25 to said control unit, said control unit being responsive to signals with 
said unique address to vary the light emitted by each said light element. 



30 



12. A light module according to claim 1 1 further wherein said means 
to blend the light comprises a diffusion lens. 
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13. A light module according to claim 1 1 including at least three light 
elements each light element emitting a different one of the primary 
additive colours. 

5 14. A light module according to claim 1 1 wherein said housing is 
removably connected to said control unit 

15. An illuminated display comprising: 
a support; 

10 a control system; 

a plurality of light modules arranged in an array on said support, 
each light module including at least two light elements and a control unit 
to independently alter the amount of light emitted by each of said light 
elements in response to control signals received from said control 

15 system, wherein said control system transmits a predefined sequence of 
control signals to said light modules to illuminate said light elements of 
said light modules to produce a desired display. 

16. An illuminated display according to claim 15 wherein said control 
20 system transmits a predetermined series of sequences of control signals 

to alter the illumination of said light elements of said light modules to 
animate said desired display. 

17. An illuminated display according to claim 15 wherein said control 
25 system includes a means for storing said predefined sequences of control 

signals, said control system retrieving and transmitting the stored 
predefined sequences of control signals. 
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18. An illuminated display according to claim 17 wherein said means 
for storing said predefined sequences of control signals comprises a 
removable integrated circuit. 
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